The nucleophilic substitution of 7-ethoxypyrimido [4,5-d]pyrimidines la-d is described to afford with ammonia 7-amino derivative 2a, with glycine ester 3a, and with (±)2-phenylethvlamine 4a, while reaction with amino acid ester hydrochlorides in DMSO at 150 °C leads with remarkable ease to ^«-elimination of ethylene to give tetraones 5a.b. DBN employed as base reacts with substitution and cleavage to pyrrolidinone-N-propylamino derivative 6. Pyridopyrimidines la-c and hydrazine hydrate afford the 7-hydrazino derivatives 7a-c which give with S,S-ketene acetal 8 the 7-(N-l'-pyrazolyl)-derivatives 9a-c. The 6-(2'-methoxycarbonylphenyl)-derivative Id reacts with ammonia to the pyrimido-pyrimido carboxylate 6-ammonium betaine j_0a and is converted into the tetracyclic pyrimido-pyrimido-quinazoline 10b by refluxing in DMSO. Short treatment of ]d with hydrazine gives 6-aminoquinazoline Ü as a pure product, while a prolonged heating leads to a nearly insoluble mixture of Π. and its isomer the 1,3,4-triazepine 12 as the main products and a third component in small amount, the structure of which could not be elucidated till now.
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Surprisingly, upon treatment of la with alanine ester hydrochloride in the presence of diazabicyclononene (DBN) for generating the free amino acid ester, the DBN substitutes the 7-ethoxy group with subsequent ring cleavage to give the pyrrolidone-N-propylamine derivate 6.
Treatment with diazabicyclononene (DBN) leads with subsequent ring cleavage to pyrrolidone-Npropylamine: 2Ί 23
«
In refluxing ethanol and in an argon atmosphere la-c are smoothly converted with hydrazine hydrate into the 7-hydrazino derivatives 7a-c. 7a-c decompose slowly on exposure to air forming dark violet oxidation products according to previous observations of Gompper and Töpfl (11) . 7a-c
Vol. 5, No. 4, 1999 Subsequent reactions of 7-ethoxypyrimido [4,5-d] pyrimidines:Nucleophilic exchange,pyrimido [4,5:4 ',5 ' Jpynmido [ 1, react in turn with methyl 2.2-bis-methyl-mercapto-l-cyano acrylate 8. a typical ketene S.S-acetal. to afford the 7-(N-r-pyrazolvl)-derivatives 9a-c.
Conversion into the 7-hydrazino derivatives and further reaction to 7-(N-r-pyrazolyl)-derivatives :
These derivatives display again an enamino ester moiety (9), so that starting originally from an uracil enamino ester this structural element was transferred over several steps ending up finally again with this rather versatile substituent pattern (9).
When the original heterocyclization reaction (3) leading to 7-ethoxypyrimido [4,5-d] pyrimidine is carried out with 2-carbomethoxyphenylisocyanate (12) the appropriate bicyclic product Id is obtained; Because of their very poor solubility in all common solvents the determination of the constitutional formulae turned out to be rather difficult. So it is impossible to give a completely verified structure of the third component till now. In the NMR spectra the quinazoline and triazepine part of the both main products are determined by direct and long-range coupling correlations (especially to C-5a
and to C-7 and C-8, respectively) using 2D-HMQC and 2D-HMBC measurements. The assignment is based on these methods, thereby 10b can be used for direct comparison possessing the same pyrimido [4,5-d] pyrimidine system and the for//zo)-disubstituted phenylring. An important feature is the chemical shift of the 11-H in J_0b and 1_1 at δ = 8.88-9.05 due to the deshielding effect of the adjacent 13-C=0 group. The non-planar structure of the triazepinone ring in 12 results in a non-planar arrangement of the benzene ring and the 14-amide carbonyl group causing a much smaller deshielding effect for 12-H at δ = 8.45; furthermore, the NH-shifts of 12 appear at low field characteristic for guanidines and amides (δ = 10.06 and 12.06), while the signal of N-NH2 group in J_1 appears at δ = 6.28 as expected for primary amines. Comparison of the integration points to a rate of 2:1 for Π. vs. 12 (for the mixture prepared for 7 h) with an inclusion rate of 25% of hydrazine being in accordance with the found elemental composition. Subsequent reactions of 7-ethoxypyrimido [4,5-d] pyrimidines:Nucleophilic exchange,pyrimido [4,5:4 ',5 '] 
